Kuwait fish market is one of the richest markets of native marine fish species. Sea catfishes are not very important in economic point of view, and only few of them (four species) are present and mistakenly, they all named (Chem). Using DNA barcode technique, the common sea catfish present in the East major fish market (Sharq) was analyzed. Based on the most common species ID databases (Barcoding of life database, BOLD and NCBI database), the most proposal identification that is compatible with major survey in 1997, the sea catfish is Plicofollis tenuispinis, the thin-spin sea catfish with similarity 100% and phylogenetic support of 78% bootstrap value. This is the first application of DNA barcode technique to thin-spine sea catfish of Kuwait.
coding to assign species to tissue samples from fish collected in the central Kuwait bay, a major contributor to Arabian gulf ichthyofauna diversity [1] .
The sea catfishes present in Kuwait bay are few; four species are known and commonly misidentified: Plicofollis bilineatus Valenciennes, P. dussumieri Valenciennes, P. tenuispinis Day and P. thalassinus Rüppel. However, the same Arabic name (Chem) is called to the other species of the same genus Plicofollis that was previously known as Arius [2] . Until today, the exact ID of the species with the commercial value is not confirmed, while misidentification and mislabeling is a common act in the fish market.
The current study aimed at DNA barcode of an economical sea catfish known to the family Ariidae, the thin-spine sea catfish, which is one of the only few among the sea catfishes that inhabit Kuwait's bay to be of economic value.
Material and Methods

Sampling and Description
Samples were collected from the Fish Market, in East major market (Sharq), in Kuwait. The fish species is morphological characterized by some diagnostic features: medium-to large-sized fishes. The larger species attain over 1 m. Head large, rounded to depressed. Head covered by an often-rugose bony shield, part of which is well visible beneath the thin skin in most species. Eye medium-sized to small. Two pairs of nostrils closely approximated on each side. Mouth terminal to inferior. Teeth in jaws fine or granular. Paired maxillary and mental (mandibulary) barbels present, totaling 4 or 6. Branchiostegal rays 5 to 9. Gill rakers present on anterior faces of all arches, total number 7 to 42 on first arch.
Color: usually greyish blue, dark grey, yellow, or brown, sometimes with black patches, or in some species with a silvery lateral stripe.
DNA Barcoding
The DNA was isolated using ZR Genomic DNA 
Results
Fish Morpho-Based Identification
According to the database (FishDatabase.org) the fish measurements was found to be Total body length: 36 cm, Fork length: 33 cm, Standard length: 32 cm, Pre-dorsal length: 13 cm, head length: 1 cm, eye dimeter: 3 cm, pre-orbital: 9 cm, pre-pectoral: 10 cm, pre-pelvic: 16.5 cm, pre-oral: 23 cm, caudal high: 10 cm ( Figure 1 ). Based on the previous information and the morphological characteristics, the complete taxonomical position of the species is: Kingdom-Animalia;
Phylum-Chordata; Class-Actinopterygii; Order-Siluriformes; Family-Ariidae;
Genus-Plicofollis.
BLAST/BOLD Direct Identification
Standard amplicon size of approximately 650 bp was electroporated and sequenced ( Figure 2 ). After trimming, nucleotide frequencies were T = 33%, A = 27%, C = 22.6% and G = 17.4%. BOLD result adapted to species, was unable to identify with certainty the species ID. BOLD database search results: A species level match could not be made, the queried specimen is likely to be one of the following: Plicofollis layardi; Plicofollis argyropleuron. The probability of placements of the taxonomic levels was 100% from Phylum to Genus, while similarity reached 100% to 11 records belong to the two-proposed species by BOLD (P. layardi and P. argyropleuron; Figure 3 ). BLASTn results (NCBI) using the DNA sequences was found to be similar to Plicofollis tenuispinis accession no. KU894614, 100% pairwise similarity. The species is commonly known as Thin-spine sea catfish.
Based Identification
Newick tree generated by BOLD database was examined for the species clustering with other species. The unknown specimen which is the species understudy records in the database belong to two species (P. layardi and P. argyropleuron).
was found to be ungrouped with the Plicofollis genus, but with others ( Figure   4 ). Maximum likelihood tree identified the target species cluster with bootstrap value 78%. The cluster was Monophyletic and intra-genetic distance equal 0.066 ( Figure 5 ).
Discussion
Thin-spine sea catfish is one of the commercial fish species in Kuwait's market.
It might not consider as one of the most important but being one of the few members of the family Ariidae present in Kuwait bay, giving it some priority on the scientific level. DA barcoding is proven to be of great importance to taxonomist, evolutionist, environmental-related and phylogeographic studies.
When reference [4] The application of universal fish primers for the cox I fish gene resulted in successful amplification in most cases and the results from DNA extraction shows that qualitative barcode sequences can be extracted from fish tissue using the suggested extraction protocols.
DNA barcoding as a method must also consider potential impacts to results as a result of differences in actual definitions of a (species). There are many different definitions in place and so far, none has been universally accepted. It is therefore important to point out that DNA barcoding does not seek to find a species definition, it just uses sequence divergence as a tool for identification of groups that have similar and correlated sequences, and it can be identified as species.
Others also highlight that it is sensationalistic to say that DNA barcoding can progress taxonomy. It is not supporting the taxonomists themselves and it is only an additional tool for industries and governments to make species identification more efficient [5] . The result of this thesis could however, provide a good start for researchers at ASU and Kuwait related researchers to start build a ref-
erence library of barcode sequences from marine fishes as the same strategy may be proposed similarly for freshwater fishes as well [6] .
Comparing both results obtained from BOLD and NCBI database, the species identification was different. Even though the result is supported by similarity percentages and phylogenetic tree analysis, the database richness is still the limiting factor to the correct identification. BOLD database didn't include the P. tenuispinis species. Many reasons can justify why we enriched the BOLD results and considered the NCBI results: a) NCBI contains a cross connected databases while BLAST tool is not limited to known species or refined sequences, even it might be considered as drawback, but still can give a more precise species ID, as in our case; b) the tree is generated by BOLD website, and its method is neither stated, nor cited with a reference, in addition to the lack of the bootstrap tree support test or similar tests to confirm clustering; c) the BOLD result statement is contradicting with the auto-generated tree. The unknown sample is not clustered with any of the proposed candidates. On the other side, the NCBI result contained one of the previously recorded species by [3] and the obtained results were used to construct the phylogenetic tree with a bootstrap support test. Thus, DNA barcode analysis supports the fact that the economic sea catfish vended in the Kuwait fish market (Sharq) is P. tenuispinis.
The current work is never being reported and can be considered for further analysis of more economically important fish species from Kuwait market or related markets.
